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Introduction 

Applicants acknowledge with appreciation the interview of July 1 1, ;006 attended by the 
co-inventor, Dr. Charles Kuehmann, and counsel at which time the claims and the cited art were 
reviewed as set forth in the Interview Summary. As a consequence, Applicants submit herewith 
a Request for Continued Examination with appropriate amendments to the c. aims and Remarks 
substantially as tendered during the interview, as well as a Declaration purst ant to 35 I LS. C § 
132 as discussed during the interview. In addition, Applicants have reviewed the corresponding 
foreign application files and tender herewith a Supplemental Information Di ^closure Si atement 
referencing art disclosed therein that may not be of record in this applicatior file. Such art is 
considered no more material or relevant than that heretofore considered by t le Examiner. 
The Invention 

Briefly, the invention is related to a new class or family of structural, stainless steel 
(corrosion resistant) alloys not requiring toxic plating to maintain corrosion r distant capability and 
having extremely high toughness and strength. The present application sets forth claims for high 
strength, tough, stainless steel alloys including nickel (Ni) in the range of grea tcr than about 2.0% to 
about 5% by weight in combination with other elements and having a distinctive mici ostructure. 
Thus, there are a series of characteristic features associated with the claii led alloys above and 
beyond the mere recitation of the constituent elements. Specifically, the alloys aro corrosion 
resistant, carbon steel alloys having a carbon content in the range of about 0. 5 to 0.30°/ i by weight 
carbon. The alloys include cobalt, nickel, chromium and minor constitue it elements including 
molybdenum and optionally vanadium, tungsten and other constituents. The balance is iron and 
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potentially incidental elements and impurities. For example, Mn in an arnoun less than about 1.5% 
by weight and Si may comprise incidental elements or impurities. 

The claimed alloys have a predominantly lath martensite microstructui e. Retainer 1 austenite, 
for example, is desirably minimized. Topological ly close packed intennetallic compounds or phases 
are substantially or predominantly excluded from the microstructure to ensure toughness and resist 
fracture. The carbon is predominantly in the form of a dispersion of nanoscale, M : C carbide 
particles. The carbide particles typically have a nominal dimension less than al >out 10 nanometers in 
diameter. The carbide particles are characterized as principally comprised of c arbides of chromium 
and molybdenum and optionally, other elements e.g. tungsten. The carbides facilitate strength. 
Thus, an important characteristic of the alloys is their high tensile strength which is greater than 
about 260 ksi. 

Toughnesss is another very important and concomitant characteristic of the allocs as more 

specifically characterized. Toughness is considered inherent in the context o f the micn>structural 

limitations of the independent claims and likewise, the concomitant strengih characteristics are 

considered inherent. Toughness is the result of the predominance of M 2 C carl >ide particles and the 

general absence of cementite and topological^ close packed intennetallic phj ses. 

CLAIM REJECTIONS 35 U.S.C. € 103 

The Examiner urged consideration and evaluation of the making of the invention in the 

context of 35 USC §§ 103 (a), (c), (e), (f), and (g). In response, Applicants ad /ise that the claimed 

invention is the work product of the listed inventors and is a distinct invention vis a-vis the 

referenced art wherein the applicants are listed in whole or in part. Specifically the claim< :d subject 

matter is deemed a significant unanticipated and unobvious advancement relat ve to the referenced 

patents: 6,176,946; 6,464,801; 6,485,582; 6,458,220 and 6,491,767. O ie or more of these 
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patents served as a basis for a double patenting rejection. As explained hereinafter, such rejection is 
not believed apt. 

With respect to the various prior art references, applicants distinguish those references as 
summarized hereinafter. These distinguishing characteristics apply individual I / to the references and 
in combination. The evidence, argument and explanation thereof is support d by the Declaration 
pursuant to 35 U.S.C. § 132 presented by Dr. Gregory B. Olson. 
Patent NOS. 6.176.946: 6464.801: and 6.485.582 

These patunts, issued in the names of Campbell, Olson, Wise and Kue hmann, disclose case 
carburizing secondary hardening steels. That is, these alloys are especially adapted for case 
hardening, where high strength is only achieved in the enriched carbon case at the txpense of 
toughness while the lower carbon core exhibits lower strength where toughnes s to enable working is 
required. As a consequence, the nickel content is limited in the high chromium examples. The 
concomitant combination of strength and corrosion resistance with adequate to igjiness characterized 
by the formulation and microstructure of the presently presented independent claims in ihe present 
application is, therefore, missing from the prior art. 

For example, in column 7, li nes 20-45, the reference text discusses the c ombinatio) i of nickel, 
chromium and cobalt. In an alloy with 5% chromium, nickel must be limited 1 3 less than 3.5% with 
cobalt being as high as 25%. Table 1 at column 8, the closest example of the al oys within the ranges 
described in the current application, discloses chromium at 9% but the nickel is limiied in that 
circumstance to 1.5% and the alloy does not include Mo or W. Consequent y, the subject matter 
disclosed in the reference series of patents is limited to a situation wherein the case hardened alloys 
described and claimed clearly do not meet the microstructural, compositional, s- rength and toughness 

requirements of a monolithic, corrosion resistant, structural stainless steel as described and/or 
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claimed in the present application. This is further evidenced in later sections. Further, the reference 
patents, for example, do not teach the feature of the general absence of a topol >gically close packed 
intermetaUic phase. Such absence is a deemed requisite in order to achi3ve the strength and 
concomitant toughness characteristics in the presently claimed alloy. 

Perhaps even more importantly the references fail to recognize the combination of 
characteristics and constituents to provide M2C carbide formation and thus enable an alloy having 
predominantly M ? C carbides. As explained in detail in the Declaration pursuant to 35 U.3.C. § 132, 
themicrostructural limitations of the claims particularly distinguish the invent -on from the prior art. 
Evidence includes the information plotted at page 5 of the Declaration setting forth the distinctive 
physical characteristics of the claimed invention vis-a-vis the prior art 

The microstructural distinctions are exemplified by the micrographs in the Declaration 
demonstrating that the prior art does not result in predominantly M2C carbide ft rmation, v. hereas the 
claimed invention is directed to and limited to such formation. Nor does the prior art suggest the 
claim limitations in the context of constituents to achieve the desired microstr icture. As explained 
in the Declaration, the choice of carbide formers is important and was not suggested or appreciated 
by any of the prior art. There is no teaching of what or how to achieve predorr inantly M : C carbide 
particles. 

PatentNo. 6,458,220 

This patenl in the name of Kuehmann, Bemikowicz, Olson and Wise dis closes cast hardened 
steel blade alloys. The alloys may not contain sufficient chromium for corrosi >n resistance and fall 
substantially into the same category of case hardened alloys described with resj >ect to the references 
discussed above. The teachings of lliis patent are also deficient with respect t< disclosure of alloys 
having adequate inherent toughness and strength characteristics. 

Banner & Witcoff, Ltd. Serial No. ] 0/07 1,688 

Ten South Wacker Drive Attorney D« clcet No. 04' > 19.0002 1 

Chicago, IL 60606 
(312)463-5000 

533973 9 

PA(£ IS/61 ' RCVDAT 8/812006 5:42:40 PM [Eastern Daylight Time] 1 SVR:U^TWFXRF-5/11 * DNIS:2738300 * CS!D: 131 24635001 1 DURATION (mm-s$):13-44 



08/08/2006 16:44 FAX 13124635001 



BANNER & WITCOFF 



lg| 016/061 



PATENT No. 6.49L767 

This patent to Kuehmann also falls into the category of case hardened \ :teels discussed above 
and is distinguishable for the reasons set forth. 
PatentNo. 5310.431 

This patent discloses a creep resistant, precipitation dispersion strengthened, martensitic 
stainless steel. The strengthening precipitate is MX and not an M2C carbid3. The strengthening 
concept thus is entirely different from that set forth in the presently claimed in /ention. For example, 
at column 2, lines 7-25 there is a discussion of the strengthening phase being a ti MX type as opposed 
to an M 2 C strengthening feature. 
EVIDENCE OF PA TENT ABILITY 

One of the features of the present invention is the effectively complete dissolution of 
cementite. Cementite, e.g. Fe 3 C , dissolves during the formation of the M 2 C c arbides. T his process 
is effectively complete when the alloy has progressed beyond a peak in hardnc ss. In high chromium 
corrosion resistance steels taught in the prior art, residual cementite, however, remains in the 
microstructure. In contrast, one of the features of the present invention is effective or substantial 
elimination of cementite. The prior ait references clearly fail to achieve this r licrostructural feature 
and as such fail to achieve the combination of a tough, strong corrosion re? istant alloy. (See the 
attached Declaration of Gregory B. Olson). The claim requirement oJ a dispeiMon of the 
predominant presence of M2C carbides is thus not present in the prior art ex imples and teaching. 

Another feature of the independent claims submitted herewith is the feature of a 
microstructure essentially without topologically close packed intermetallic p hases. It i ; noted that 
during a high temperature treatment, such as tempering, intermetallic phases detiimental to 

toughness, can form in alloys with high contents of chromium, molybdenun i and tungsten. These 
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phases, some of which are commonly referred to as a sigma or mu phase, init ate cleava ge fracture 
when subjected to tensile stress. Thus, in structural alloys that experience such stresses, these phases 
must be absent. On the other hand, it is noted other phase precipitation of metallic phases as 
opposed to intennetallics may be beneficial. For example, chromium and copper can be tolerated or 
may be beneficial if the particles sizes are sufficiently fine. However, intermstallic compounds or 
chemical compounds are to be avoided. It is for this reason that the claim language set forth in the 
independent claims includes, as a feature, the substantial absence of topok gically close packed 
intermetallic phases in the microstructurc. This, in the claimed combination, s a feature not taught 
by the prior art. More specifically, see the attached Declaration of Gregory I . Olson. 
Summary 

In view of the foregoing amendments and remarks, therefore, it is be lieved thai all of the 
references, taken alone or in combination, fail to set forth the key features and elements which 
constitute the subject matter of the invention. Applicants, therefore, respectfully request 
reconsideration of the claims as presently presented and passage thereof to al owance. 



Respectfully submitted, 



Date: August 8, 2006 




Jon O, Nelson 
Reg. No. 24,566 
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